Platelet activating factor production and proinflammatory gene expression in endotoxin-challenged bovine mammary endothelial cells.
The bovine mammary gland responds to gram-negative pathogens by stimulating the production of cytokines and other proinflammatory mediators that orchestrate the migration of leukocytes into tissues. Platelet activating factor (PAF), interleukin 1 beta (IL-1 beta), IL-8, and intercellular adhesion molecule 1 (ICAM1) are among the several inflammatory factors involved in the early activation and migration of leukocytes into the mammary gland during the initial stages of coliform mastitis. Several different cell types within the mammary gland are capable of expressing these potent pro-inflammatory mediators. The objective of this study was to characterize the expression profile of vascular-derived inflammatory molecules that may play a role in the pathogenesis of bovine coliform mastitis. Isolated bovine mammary gland endothelial cells were stimulated in culture for up to 12 h with endotoxin obtained from Escherichia coli, and the temporal expression of proinflammatory cytokines and adhesion molecules relative to endogenous PAF biosynthesis was evaluated. Results from the in vitro time course experiment showed that vascular-derived PAF biosynthesis began as early as 30 min and peaked at 1 h following endotoxin challenge. The biosynthesis of PAF preceded the endotoxin-induced IL-1 beta, IL-8, and ICAM1 mRNA expression that increased after 1 h and reached peak expression between 4 and 12 h following stimulation. Inhibiting the effects of endogenous PAF with a receptor antagonist suggests that vascular-derived PAF is an early proinflammatory mediator that plays at least a partial role in the subsequent expression of IL-1 beta, IL-8, and ICAM1 during endotoxin challenge. Furthermore, endotoxin-induced PAF biosynthesis by bovine mammary gland endothelial cells is regulated to some extent by phospholipase D activity and phosphatidic acid production. The results from this study support the contention that mammary gland endothelial cells can contribute to the production of important proinflammatory mediators that are typically associated with coliform mastitis.